Changes in levels of purine and pyrimidine nucleotides during acute hypoxia and recovery in neonatal rat brain.
Neonatal rat brains were examined for changes in levels of ATP, ADP, AMP, cyclic AMP, GTP, GDP, UTP, UDP, UMP, and CTP during exposure to 100% nitrogen for 20 min and subsequent recovery in air. During hypoxia, ATP, GTP, UTP, and CTP levels and the GTP/GDP ratio decreased to 38, 50, 26, 21, and 21%, respectively, of control levels. No significant change in cyclic AMP level was observed. The decrease in the total uridine nucleotide pool during hypoxia was markedly greater (to 53% of control levels) than that in the total adenine nucleotide pool (to 92% of control levels). During recovery, ATP and GTP levels were rapidly and almost completely restored. On the other hand, CTP levels returned slowly to control values after a 2-h recovery period. Restoration of the UTP level was slow and incomplete (87% of the control value even after a 3-h recovery period). The GTP/GDP ratio also did not return to normal. These data suggest that hypoxic insult to the neonate may have an effect on the synthesis of nucleotidyl sugars, phospholipids, and proteins in the brain, resulting in significant problems with developmental processes of the brain. The present study also showed that the delayed restorations of the UTP level and the GTP/GDP ratio were not seen in the brains of adult rats subjected to acute severe hypoxic insult.